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The molecular gastronomy is a science that is increasingly expanding, allowing the transformation of traditional food products into innovative
products, thereby raising their sensory characteristics, appreciated by the population. In this way, the present work was developed having in mind
the creation of an innovative product, the powdered olive oil. For that, different variations were created: natural, with oregano, with parsley, with
garlic, with paprika and with natural red coloring.
The product was then presented to the public, and a market study was conducted to identify if the product would be bought by the potential
consumers. The respondents admitted to have intention of buying the product, especially in the ﬂavored form, more than 70% of the inquired,
thus allowing to see this as a positive signal for the acceptance of the product by the consumers.
Having in mind that the launching of a new product has some risks, a SWOT analysis was performed and some threats were identiﬁed, namely
the economic situation and the price.
& 2013 AZTI-Tecnalia. Production and hosting by Elsevier B.V. All rights reserved.
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Olive oil
Olive oil is an integral ingredient of the Mediterranean diet.
Its consumption dates back to biblical times, and the cultiva-
tion of the olive tree as well as the production of olive oil from
the mature olives constitute an essential component of farming
practices in the Mediterranean basin (Alonso-Salces et al.,
2010). Olive cultivation is widespread throughout the13 AZTI-Tecnalia. Production and hosting by Elsevier B.V. All r
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nder responsibility of AZTI-Tecnalia.Mediterranean region being important for the rural economy,
local heritage as well as for the environment (Haddada et al.,
2007; Kandylis et al., 2011).
Virgin olive oil, obtained from the fruit Olea europaea L., is
the only edible oil produced in large scale world-wide by
mechanical or physical methods. Its consumption has been
increasing in the past years due to its unique sensory
characteristics, besides the nutritional and therapeutic proper-
ties reported (Kandylis et al., 2011). In fact, olive oil is a very
versatile product, long known to many generations in the
Mediterranean areas as essential to the population's health and
diet. However, at present its use is no longer limited to the
Mediterranean countries, being widely appreciated around the
world for its nutritional, health and sensory properties
(Haddada et al., 2007). Virgin olive oil possesses singular
sensory attributes, being characterized by a unique ﬂavor,
which represents one of its most important qualitative aspects,
paying a major role in consumer approval (Haddada et al.,
2007).ights reserved.
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nutritional value, which has been acknowledged internationally
(Christopoulou et al., 2004). Furthermore, olive oil appears to
be a functional food with various biocomponents. Among
these are monounsaturated fatty acids that may have special
health beneﬁts and also phytochemicals (Oi-Kano et al., 2007).
Olive oil contains natural antioxidants such as tocopherols,
carotenoids, sterols and phenolic compounds that represent
27% of the unsaponiﬁable fraction (Kachouri and Hamdi,
2004). Evidence showed that olive oil is a source of at least 30
phenolic compounds, which are strong antioxidants and radical
scavengers. Recent ﬁndings conﬁrm that olive oil phenols are
powerful antioxidants, both in vitro and in vivo, besides
possessing other potent biological activities that could in part
account for the health beneﬁts of the Mediterranean diet (Oi-
Kano et al., 2007). In fact, they have been suggested to play a
preventive role in the development of cancer and heart disease
(Kachouri and Hamdi, 2004). Moreover, apart from the
antioxidant activity, phenolic compounds from olive oil have
other roles, namely relating to nutritional properties and
sensory quality (Kachouri and Hamdi, 2004).
Over the years, the so-called Mediterranean diet has become
widely associated with improved health and well-being as well
as protection against cardiovascular diseases and colon, breast
and skin cancers (Yamada et al., 2008). The Mediterranean
diet includes an important consumption of fruits and vegeta-
bles complemented with a high intake of olive oil and other
olive products. The beneﬁcial effects are attributed to a
favorable fatty acid proﬁle and to the presence of some minor
components that are also responsible for the unique ﬂavor and
taste of olive oil (Yamada et al., 2008). Accumulating evidence
suggests that olive oil may have several health beneﬁts that
include a reduced risk of coronary heart disease, the prevention
of several varieties of cancers and the modiﬁcation of immune
and inﬂammatory responses (Oi-Kano et al., 2007). Further-
more, olive oil contains compounds with potent antimicrobial
activities against bacteria, fungi, and mycoplasma (Yamada
et al., 2008). In addition, olive oil has anti-inﬂammatory
activities, having been demonstrated that newly pressed
extra-virgin olive oil contains oleocanthal, with similar phar-
macological activity as the drug ibuprofen (Yamada et al.,
2008).
Molecular gastronomy
In 1969 Professor Nicholas Kurti, Hungarian from origin but
Professor of Physics at Oxford University since 1967, gave a
talk at the Royal Society titled “The physicist in the kitchen”,
amazing the audience by using the recently invented micro-
wave oven to make a “reverse Baked Alaska”, which was cold
outside but hot inside (Sanders, 2000). Later, in 1988, began
the movement that gave rise to the branch of science called
‘Molecular Gastronomy’, when Nicholas Kurti, and a French
chemist, Hervé This, initiated a collaboration with the aim of
studying the chemical and physical processes that occurred
during the seemingly banal act of cooking. This has shown that
many of the phenomena in cooking could be explainedscientiﬁcally based on food composition and physical and
chemical changes occurring during food preparation. Another
of the important names related to molecular gastronomy is
undoubtedly Harold McGee, author of books like “On Food
and Cooking” dated from 1984 or “The Curious Cook:
More Kitchen Science and Lore” from 1990, and co-
organizer of the groundbreaking 1992 Erice Workshop on
molecular gastronomy.
Molecular gastronomy is distinguished from traditional food
science because the object of study is the preparation of food
in small scale rather than large scale (industrial). But more than
that, the molecular gastronomy treats food as a whole: the
ingredients, following preparation and ﬁnally how food is
appreciated by consumers. It is therefore a highly interdisci-
plinary subject involving physics, chemistry, biology and
biochemistry, but also physiology and psychology.
Molecular gastronomy is a culinary trend created by the
cooperation of chefs and scientists and it has been deﬁned as
the scientiﬁc study of deliciousness. Mistakenly seen as a
cooking style, molecular gastronomy is a scientiﬁcally oriented
approach towards understanding the basic mechanisms occur-
ring during cooking. This has been rising and has received
signiﬁcant publicity and media coverage during the last few
years. It is described as the most exciting development within
haute cuisine. New products, combinations, creative methods,
techniques and tools are used in the process of producing the
food (Mielby and Frøst, 2010; Vega and Ubbink, 2008).
Science-based cooking is closely associated with the design
of stimulating and novel dishes that provide an explosion of
sensations. The evolution and history of gastronomy has been
clearly inﬂuenced by the social and economic backgrounds. In
the past a diet was seen as a means of providing the adequate
nutritional components, a concept that has evolved into a
desire of maintaining or improving health through food.
Likewise, the evolution of gastronomy into haute cuisine has
led to the utilization of new ingredients and technologies that
could interact with nutrients and alter the contribution of the
dishes to the overall diet. The main goal of haute cuisine cooks
is to innovate and design delicious dishes with new textures
and ﬂavors, which promote new sensations in customers
(Navarro et al., 2012).
Product development
Materials
Virgin olive oil from a commercial brand was used to
produce the powdered olive oil. Additives were also used to
produce different variations of the product, namely garlic,
parsley, oregano, paprika and food coloring (red).
In this work maltodextrin from Hugestone Enterprise Co.,
Ltd., with 15≤DE≤20 was used to produce the powdered olive
oil by forming tiny capsules of oil which, when placed in an
aqueous medium, turned back to its original liquid structure.
Maltodextrins consist of beta-D-glucose units linked mainly by
glycosidic bonds (1–4) and are usually classiﬁed according to
their dextrose equivalency (DE). The DE of a maltodextrin
Fig. 2. Different variations of powdered olive oil produced: (a) with oregano,
(b) natural, (c) with parsley, (d) with garlic, (e) with paprika and (f) with
natural red coloring.
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average molecular weight (Gabas et al., 2007; Klinkesorn
et al., 2004). Normally, maltodextrins have a DE value under
20. Maltodextrins with different DE values have different
physicochemical properties, including solubility, freezing tem-
perature, viscosity, etc. However, maltodextrins with the same
DE value may also have different properties depending on the
hydrolysis procedure, source of starch, and amylose to
amylopectin ratio. Maltodextrins are widely used in food
emulsions as stabilizers, ﬂavorings and sweeteners (Gabas
et al., 2007; Klinkesorn et al., 2004).
Preparation
The quantities of the ingredients were weighed separately in a
laboratory scale. The proportion was of 550 g of olive oil to 1000 g
of maltodextrin (Fig. 1). Then the maltodextrin was added to the
olive oil in a vessel. Following both ingredients were mixed
thoroughly thus originating the straight contact between the olive
oil droplets and the maltodextrin. From this contact results the
production of small solid particles, thus resulting in the powdered
olive oil. Finally it was transferred to the ﬁnal package, which in
the present case consisted in glass ﬂasks (Fig. 2).
Usage
Olive oil is a traditional Mediterranean product that gives a
unique taste and aroma to food, and that possesses many
identiﬁed beneﬁts to human health. Whether in a traditional
kitchen or in a more sophisticated one, the key is to choose a
quality olive oil and to know how to form the rightFig. 1. Powdered olive oil preparation: (a) olivecombinations. Therefore, when buying olive oil, the consumer
must make the choice according to the intended use. The
stronger olive oils more easily override the ﬂavors of delicate
foods while very light olive oils can be unnoticed on plates
with strong ﬂavors.
The product developed incorporated different additives, so
as to give different possibilities of usage, according to the type
of food, the preparation/recipe, or even the desired presenta-
tion. The ﬁve different variations of the product were then:
powdered olive oil with garlic, with parsley, with oregano,
with paprika and with food coloring, red in the present case.
The powdered olive oil prepared in the basic form, without
additives, can be used for example in a cucumber salad shown
in Fig. 3.oil, (b) maltodextrin and (c) ﬁnal product.
Fig. 3. Cucumber salad with powdered olive oil.
Fig. 4. Lettuce salad with powdered olive oil.
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of garlic would be suitable for ﬂavoring ﬁsh dishes, regardless
of the preparation mode, or meats aimed at grilling.
The variation with oregano would be suitable to prepare
pizzas in the Mediterranean style, for example, or to accom-
pany cheese snacks.
As to the powdered olive oil with parsley, it could easily
incorporate grilled ﬁsh dishes, and it would result well also on
fried potatoes.
The paprika variety would be suitable for a very wide
variety of applications, when aimed at producing a hot dish.
Still, some examples could be also pointed out, such as to
prepare stews, or to prepare small appetizers.
Finally, the powdered olive oil with red colorant would be
suitable for ﬂavoring a wide variety of salads, especially with
ingredients that would provide some color contrast, like
lettuce, radish, cucumber, corn, white cabbage, asparagus,
among others.
Fig. 4 shows a lettuce salad incorporating several of the
powdered olive oil variations developed, thus resulting in a
very appealing salad, very colorful and with a profusion of
tastes and sensations.Market study
Product innovation is commonly regarded as a major
success factor in aggressive and competitive food markets
(Grunet and Valli, 2001; Suwannapom and Speece, 2010). The
main objective, when a new food product is developed, is to
ensure that it will be accepted by consumers, and that
acceptance is based on the intimate relationship between theset of characteristics or attributes of the product and the human
perception and psychological response (Guiné et al., 2012).
Today's innovation practises in the food industry recognize
that the voice of the consumer is pivotal. Therefore, to perform
tests that will accurately predict consumer behavior at the point
of purchase, it is necessary to include in the experimental
design a certain set of marketing variables, to assure that the
“right consumers” will respond appropriately to new products.
That is, for the success of one type of product on the market it
is very important to direct it to the right people—target
segmentation (Guiné et al., 2010a).
The target customers for whom this product was designed
are primarily domestic clients, covering all classes, including
those who truly appreciate olive oil and also those who just use
it for cooking. It is expected that the potential users of this
product are aged between 20 and 80 years. The product aims to
be easily accessible to consumers, thus facilitating purchase. It
is intended that this product is innovative and meets all
customer needs, including convenience, ﬂavor, taste, texture
and visual aspect.
The product was presented to potential consumers and some
questions were asked so as to identify the potential for
commercialization. The sample consisted of 66 individuals,
of which 22 were male and 44 female, with ages comprised
between 20 and 80 years old.
The results of the market study show that 91% of the
inquired does cook regularly, and therefore they are target
consumers. The great majority of the respondents like olive oil
(98%), which is a characteristic very common in the Portu-
guese population, given the ancient and intense usage of olive
oil in traditional cooking. Regarding the situations where the
respondents usually use olive oil, 17% said for frying, 25% for
roasting, 30% in salads and 28% in stews.
As to the new product, when asked if they would buy
powdered olive oil, 68% responded yes and 32% said they
would not buy it. This result is not surprising given the fact
that olive oil in its traditional presentation (liquid form) is a
very old product and very much used. When the question
refers to the buying intention of powdered olive oil with
ﬂavors, the results slightly improve, with the buying intentions
rising to 72%. This result would also be expected, given the
fact that in this case the new product would not be seen so
much as a direct competitor to the traditional liquid olive oil
but also like a different new product. As to the results of the
question regarding the ﬂavors in the powdered olive oil, 34%
would like it with garlic, 32% with oregano, 25% with parsley
and only 9% with paprika. Because the powdered olive oil
produced with natural red coloring would not affect ﬂavor, this
variety was not included in this particular test. These results
are also not surprising, because the ingredients like garlic,
oregano and parsley are very much used in the traditional
Portuguese cuisine.
In respect to the possible usages of this new product, 32% of
the inquired would use the powdered olive oil to prepare stews,
22% would use it for roasting, 21% in salads, 18% in soups
and only 7% for frying, which is an expected result, given the
solid presentation of this new product.
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The SWOT analysis comprises the analysis of the Strengths
and Weaknesses of an organization and their relationship with
the Opportunities and Threats of the surroundings. SWOT
analysis is an important support tool for decision-making and
is often used as a way to systematically analyze the internal
and external environments of the organization (Kotler, 1988).
By identifying the strengths, weaknesses, opportunities and
threats, the organization can build strategies in the face of
strong positions, eliminate the weaknesses, and exploit oppor-
tunities to use them as counter-threats (Guiné et al., 2010b).
A SWOT analysis was made for the launch of this new
product in the Portuguese market, since at the present there is
no such product as powdered olive oil at sale, neither simple
nor ﬂavored.
Table 1 shows the SWOT analysis for the commercialization
of powdered olive oil. Regarding the product, the identiﬁed
strengths were that this product is an innovative concept and
the fact that was created in different variations gives the
consumer a wide range of choice for buying. Furthermore, the
choice of a good package and attractive label may also be a
favorable point. However, this concept, for being so innova-
tive, may shock some more traditional consumers, who do not
feel like replacing the traditional liquid olive oil by this
powdered product. Besides, the price may not be favorable
to buying, since this product is quite more expensive that the
liquid olive oil, and the usages may also differ.
Regarding the external environment, the opportunities
identiﬁed were that this product is new to the Portuguese
market, and therefore there is no direct competition and also it
can take advantage from the fact that at present molecular
gastronomy is a fashionable thing. On the other hand, some
threats can also arise, namely the economic crisis, which may
limit the buying capacity of consumers, the fact that some
consumers are quite resistant to changes concerning their food
choices and ﬁnally some competitors may also launch to the
market competing products in a short period.Table 1
SWOT analysis to the commercialization of powdered olive oil.
Strengths Weaknesses
✓ Innovative product
✓ Different tastes
✓ Product characteristics
✓ Diversity
✓ Packaging
✓ Appearance very different from
traditional liquid olive oil
✓ Price
Opportunities Threats
✓ First in the market
✓ No direct competition
✓ Molecular gastronomy is a
fashion concept
✓ Economic crisis
✓ Resistance to change and to
new concept
✓ Appearance of similar products from
other producersConclusions
In the present work an innovative powdered olive oil was
developed, presented in different forms according to the
ﬂavors/additives, and a market study was done to evaluate
the degree of acceptance by consumers.
The product developed incorporated different additives,
such as garlic, parsley, oregano, paprika or red coloring,
proper to incorporate in foods. These variations of the product
allow different possibilities of usage, according to the type of
food, preparation method or desired visual presentation. The
possibilities are very wide and will allow each individual user/
cooker to explore the endless possibilities and combinations,
thus creating innovative and appealing dishes.
The results obtained with the market study undergone allow
to infer that the product would be considerably well accepted,
with more than 70% of declared buying intentions for the
powdered olive oils with ﬂavors. However, as the SWOT
analysis showed, the risk at launching such a product, being so
innovative the concept and given the actual economic situation
would be a factor to consider very carefully.References
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